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Fxperimental Studies on the Production of Toxic Substances

and Free Amino-Acids in the

Human and Cow’s Milk

Tnoculated with Intestinal Bacteria Aerobically.

Department of Pediatries, Faculty of Medicine, Shinshu University. -
(Director : Prof. T. Takatsw)

Hideo Kato,

Tsuneo Kobayashi,

Sitsuko Momose, Nubuo Nagai,

Hiroshi Ono, Etsuro Yamada, Sohei Koido, Hiroshi Miyagawa

and Kanemitsu Kawamura,

Cow’s milk, Cow's milk added with sucrose only or sucrose and rice flour, and human milk

were inoculated with E. coli 0111B4 (Stoke W),

E. eli Ogz By (18027a), Proteus OXi1g

and Ps. Pyocyanea (most of them are rogarded as pathogenic agents for the infantile diarr-

hea), and E. coli (co.mmunis type, O1s strain) and incubated aerohically for two weeks at
87°C. . Qualitative tests were made on the Ist, 3rd, 5th, 7th, 10th’and 1d4th day of experi-

"ment, ahout the production of indole, FI2S, free amino-acids, volatile amines (monomethyla-

fiine and trimethylamine), unvolatile amines Chistamine and tyranine), and changes of pH,
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while the amount of NHsg, volatile amines, free phenols, free amino-acid nitrogen, non-protein

nitrogen and total acidity were quantitatively determined.

3, 4,5, 6and 7.

The results are given in Table 2,

When sucrose only or suerose and rice flour were added into cow’s milk,

they inhihited the decomposition of proteins in milk by E. coli in the early stage of the

growth, but no inhibition was shown in the case of other hacteria.
produced by Ps. pyocyanea and Proteus OX1g respectively.

Tudole and HeS were

Volatile and unvelatile amines

were not proved at all in this investigation. = The amount of substances (except NHj3) prod-

uced in the protein decomposition in human milk were relatively less than in cow’s milk. The

protein decomposing activity of Ii. coli O111 By and Ogz By was stronger - than that of E.

coli communis O1z.
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No. 2 The amount of N-P-N Produced in the aerobic putrefaction of cow’s & human milk (mg/dl}

N bef ore 1 '3 5 7 | 10 “
B, coli Oy 58 17.3 34,7 24.7 — 26.6 —-—
B, ooli O111 58 25.5 —_ 42.6 338 483 —_
1. coli Osy 5.6 21.2 — — 455 52.5 _—
Proteus NXyp ) 5.6 35.4 — 36.9 — - 47.0 48.0
Pyocyanevs | 58 24.0 —_ 14‘0‘6 236.8 315.2 536.6
Pyoey.’ Ch. m.) 6.0 124 16.6 S — 126.0 1910 | 2340

No. 3 The amount of free amino-acid-N liberated in aerobic putrefaction of cow's & human milk (mg/dl

o DM | hefore |1 3 3 7 10 14
Pacteria . -
B. coli Ops 31 \ 8.2 8.0 7.9 — 5.4 7.3
. coli Or11 S 81 | 36 114 13.6 115 109 140
B. coli Ogs sl | 29 l 8.9 12.0 11.0 114 187
Proteus Xqg | a1 ! 45 13.8 15.3 21.0 201 917
Pyocyaneus sl | 63 10.7 27.3 — 587 1152
Pyoey. (h. m.) 40 | o4 114 93.0 429 471 62.3
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No. 4 The variation of the value of pH in aerobic pntréfaction of cow's & homan milk

Bacteria

before ' 1 l 3 5 oy 10 14
. coli Oyp 65 | 50 ‘ 5.0 44 44 44 44
E. coli Ogqqq 6.5 » 5.2 ' - 51 5.2. 54 54
E. coli Op5 65 | 60 | - 5.6 52 54 | 50
Protews Xap T oes | ss | - | e3 | 64 64 | 64
Pyocyaneus , 6.5 ‘ 5.4 ' - 5.8 - 6.3 6.3 " 6.2
Pyocy. Ch. m.) 64 | — | 62 - 68 6.4 6.2
No. 5 The variation of total acidity in aerobic putrefaction of cow's & human milk
| N before | 1 3 5 | 71 | 1o 14
. coli Oyn 19 ' 56 63 60 ‘ 58 ‘ 58 57
B. coli Oyiq 1w ’ 18 s | s | 56 | 5o 5
B, coli Ogg 12 | 34 50 50 \ 44 \ ar | o4y
Proteus 12 ‘ 25 28 28 ’ 23 23 23
Pyocyaneus 12 | 2 28 39 j 34 37 a7
Pyoay Ch. m.) - 2 %6 | o 30 35
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No. 6 The amount of NHy produced in aerobic putrefaction of cow's & human milk (mg/dl)

a2 | before 1 3 5 7 10 14
. coli Ogs 0 17| 17 17 17 34 119
“E. coli Oy 1o | oss 0.85 0.85 - 17 17
B, coli Ogs 0 17 1y T 7 | 84 51
Proteus . 0 1.7 34 5.1 6.8 85 18.6
Pyoc‘.ynném 0 - 0.85 0.85 17 34 l 85
“Pyooy. Ch, 1) 0 5.1 68 8.5 102 | 102 | 102

No. 7 The amount of free phenols produced in acrobic putrefaction of cow’s & human milk (mg/dl)

D% 1 hefore 1 3 5 7 10 14
Tacteria - - .

B. coli O3 '_ 0 - 275 - - - 347
. coli Ogq11 0 1.85 1,92 2.29 261 2.26 2,51
T. coli Oss 0 1.50 60 | - 1.93 9214 2.98
Proteus 0 183 162 | Lad 168 | 178 | 186
Pyocyanens ‘ 0 1.55 215 1 11.02 37.68 57.68 72.67
Pyocy. Ch, m.) 0 - ~ | oma | 1068 - -
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